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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the difference between the image quality of 
each tile and the one of input image of a image coder, even when decoding the coded 
data of each tile. 

SOLUTION: A code-quantity control portion 104 of the image code so decides every 
tile divided by a tile dividing portion 101 the basic code-quantity to be assigned to 
each tile as to control every tile the increase/decrease of the basic code-quantity to 
be assigned to each tile, by using the information of the flatness calculated every tile 
by a tile-flatness calculating portion 17. 



LEGAL STATUS 

[Date of request for examination] 1 8.1 1 .2003 

[Date of sending the examiner's decision 04.08.2006 
of rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection 
or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



[Number of appeal against examiner's 
decision of rejection] 
[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] A division means to be image coding equipment which encodes an image 
according to JPEG2000 (ISO/IEC 15444-1) specification, and to divide an image into 
a tile, A conversion means to perform transform processing to each tile and to 
generate a transform coefficient, A coding means to perform coding processing to 
said transform coefficient, and an amount count means of basic signs to calculate the 
amount of basic signs assigned for every tile, An index count means to calculate the 
index which shows the display flatness of an attention tile based on the data of an 
attention tile, According to the index which shows the display flatness of the 
attention tile calculated by said index count means in the amount of basic signs 
assigned to the attention tile calculated by said amount count means of basic signs, 
so that display flatness is large and an allotment may increase Image coding 
equipment characterized by having an amount count means of correction signs to 
make an allotment fluctuate, and the control means which controls said coding means 
based on the amount of allocation codes of the attention tile calculated by said 
amount count means of correction signs. 

[Claim 2] Said index count means is image coding equipment according to claim 1 
characterized by using the inverse number of distribution of the data of said attention 
tile as an index of said attention tile. 

[Claim 3] Said index count means is image coding equipment according to claim 1 
characterized by the thing of difference with the average of each data of said 
attention tile, and each data concerned for which it asks for the sum absolutely and 
the inverse number is used as an index of said attention tile. 
[Claim 4] Said index count means is image coding equipment according to claim 1 
characterized by asking for total of the absolute value of the difference of the data of 
two ******, and using the inverse number as an index of said attention tile when each 
data of said attention tile is scanned in order. 

[Claim 5] The data of said attention tile are image coding equipment given in claim 1 
characterized by being the value of the pixel contained in said attention tile thru/or 
any 1 term of 4. 

[Claim 6] The data of said attention tile are image coding equipment given in claim 1 



characterized by being the transform coefficient which constitutes LL subband of said 
attention tile thru/or any 1 term of 4. 

[Claim 7] Said amount count means of basic signs is image coding equipment 
according to claim 1 characterized by calculating the amount of signs which is to the 
bases assigned to said attention tile using a rate / distortion optimization. 
[Claim 8] Said amount count means of correction signs is image coding equipment 
according to claim 1 characterized by to ask by calculating B=Bbasex (1+f (F)) for the 
amount B of signs assigned [ as opposed to / when it considers as the function which 
increases function f (x) for the fundamental amount of signs which assigns the index 
of said attention tile to F and said attention tile in monotone to the value of x to 
Bbase / said attention tile ]. 

[Claim 9] Said amount means of correction signs is image coding equipment according 
to claim 8 characterized by saturating f (x) in a upper limit to the big value of x, and 
saturating f (x) in a lower limit to the small value of x. 

[Claim 10] The division process which is the image coding approach which encodes an 
image according to JPEG2000 (ISO/IEC 15444-1) specification, and divides an image 
into a tile, The conversion process which performs transform processing to each tile 
and generates a transform coefficient, The coding process which performs coding 
processing to said transform coefficient, and the amount count process of basic signs 
which calculates the amount of basic signs assigned for every tile, The index count 
process which calculates the index which shows the display flatness of an attention 
tile based on the data of an attention tile, According to the index which shows the 
display flatness of the attention tile calculated at said index count process in the 
amount of basic signs assigned to the attention tile calculated at said amount count 
process of basic signs, so that display flatness is large and an allotment may increase 
The image coding approach characterized by having the amount count process of 
correction signs of making an allotment fluctuating, and the control process which 
controls said coding process based on the amount of allocation codes of the attention 
tile calculated at said amount count process of correction signs. 
[Claim 1 1] The image coding approach according to claim 10 characterized by using 
the inverse number of distribution of the data of said attention tile as an index of said 
attention tile at said index count process. 

[Claim 12] The image coding approach according to claim 10 characterized by the 
thing of difference with the average of each data of said attention tile, and each data 
concerned for which it asks for the sum absolutely and the inverse number is used as 
an index of said attention tile at said index count process. 

[Claim 13] The image coding approach according to claim 10 characterized by asking 
for total of the absolute value of the difference of the data of two ******, and using 
the inverse number as an index of said attention tile at said index count process when 
each data of said attention tile is scanned in order. 

[Claim 14] The data of said attention tile are the image coding approach given in claim 



10 characterized by being the value of the pixel contained in said attention tile 
thru/or any 1 term of 13. 

[Claim 1 5] The data of said attention tile are the image coding approach given in claim 
10 characterized by being the transform coefficient which constitutes LL subband of 
said attention tile thru/or any 1 term of 13. 

[Claim 16] The image coding approach according to claim 10 characterized by 
calculating the amount of signs which is to the bases assigned to said attention tile at 
said amount count process of signs using a rate / distortion optimization. 
[Claim 17] The image coding approach according to claim 10 characterized by to 
calculate the amount B of signs assigned to said attention tile by calculating 
B=Bbasex (1+f (F)) at said amount count process of correction signs when it 
considers as the function which increases function f (x) for the fundamental amount 
of signs which assigns the index of said attention tile to F and said attention tile in 
monotone to the value of x to Bbase. 

[Claim 18] Said amount means of correction signs is the image coding approach 
according to claim 17 characterized by saturating f (x) in a upper limit to the big value 
of x, and saturating f (x) in a lower limit to the small value of x. 
[Claim 19] The program code which performs the image coding approach of a 
publication in claim 10 thru/or any 1 term of 18. 

[Claim 20] A program code according to claim 19 is stored, and it is the storage which 
a computer can read. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a program code and a storage at the 
image coding equipment which encodes an image and the image coding approach, and 
a list. 
[0002] 

[Description of the Prior Art] Like a JPEG2000 image coding method (ISO / IEC FDIS 
15444-1), as compared with the JPEG base-line coding method using DCT of the 
block base etc., even if the coding method which carries out Wavelet conversion of 
the image and is encoded raises condensation, it does not produce a block strain but 
has an image quality-merit. Although it is effective to perform Wavelet conversion to 
the whole input image in order to employ such an image quality-merit in the maximum 
efficiently In actually mounting coding equipment, with the very large size of an input 
image Or how to be unable to Wavelet-change the whole input image at once, and to 



be unable to encode, but to divide an input image into two or more fields (tile), and to 
encode each tile according to the reason of ** the buffer capacity of coding 
equipment is restricted, respectively may be taken. 

[0003] The example of processing of such tile division is shown in drawing 2 . In this 
drawing, the input image 21 is divided into a tile 22 or a tile 23 by the tile division 
section 24 in a dotted-line part, and every one divided tiles 22 and 23 are encoded 
with an encoder. Since size is small compared with the input image 21, the divided 
tiles 22 and 23 limit the buffer capacity which it has with a next encoder, and enable 
mounting by low cost more easily. 

[0004] The functional configuration of the image coding equipment which was divided 
into drawing 3 by carrying out tile division of the input image and which encodes for 
every tile is shown. 

[0005] 301 is the tile division section, divides an input image into the field (tile) which 
has predetermined size, and outputs every one divided tile to the conversion coding 
section 302. 302 is the conversion coding section, it performs transform processing to 
the inputted tile, generates a transform coefficient, and outputs it to quantization and 
the entropy-code-modulation section 303. This transform processing has frequency 
conversion and has discrete wavelet transform, DCT, etc. as frequency conversion. 
303 is quantization and the entropy-code-modulation section 303, quantizes to a 
transform coefficient first and acquires the quantization value of a transform 
coefficient. And entropy code modulation is performed to this quantization value, and 
it outputs as coded data. In addition, a header is attached to this coded data and the 
parameter used for above-mentioned coding processing, for example, a quantization 
step, the size of a tile, etc. are contained in this header. 304 is the amount control 
section of signs, it quantizes in quantization and the entropy-code-modulation section 
303, and is supervising the amount of signs generated in case entropy code 
modulation is performed, and controls quantization and the entropy-code-modulation 
section 303 according to the amount of signs to generate (coding control). For 
example, it is made for the size of the coded data to generate to turn into size 
specified beforehand. 

[0006] As the technique of this amount control of signs, it is ISO/IEC. In the specified 
amount of signs, the technique of the rate / distortion optimization which minimizes 
the error of the encoded image and an input image is used, and the amount of signs 
to generate is controlled by the knot of "Rate control" of FDIS 15444-1 so that 
image quality with the most sufficient error in the semantics of min is acquired. 
[0007] 

[Problem(s) to be Solved by the Invention] Performing the amount control of signs 
using the technique of a rate / distortion optimization becomes the control from 
which the best image quality is acquired in the semantics of min in an error. However, 
it is not necessarily in agreement that an error is min and that image quality is good 
for a vision target with human being's visual property. In encoding by performing tile 



division especially, it produces the following problems only by minimizing an error. It 
explains using the input image 21 which showed this problem to drawing 2 . 
[0008] The tile 22 which includes many flat image fields in the input image 21 first, 
and the tile 23 including many image fields which are not flat are compared. A flat 
image field shows the field where each pixel value change contains a comparatively 
small pixel here. On the other hand, the image field which is not flat shows the field 
containing a pixel with each comparatively large pixel value change. 
[0009] ISO/IEC If the amount control of signs described by FDIS 15444-1 is 
performed, the amount control of signs will be performed so that the error over the 
whole image may be minimized, and allocation of the amount of signs optimal in 
respect of an error also for a tile 22 and a tile 23 will be performed. However, if it 
becomes the image quality in which the flat tile 22 faded compared with the tile 23 to 
the thing with the comparatively good image quality of the tile 23 which is not flat 
when the image after decode was looked at by the eye actually and sees as the whole 
image, it will become a flat part and an image with the sense of incongruity which has 
a difference in the image quality of the part which is not flat. This is the effect of the 
masking effect in human being's vision property, and in the image field which is not 
flat, in order that masking may not work in a flat field to being gross errors or a coding 
error being masked by fluctuation of the image information itself, and not being 
somewhat conspicuous, it is because it is conspicuous also with a small error. 
[0010] Even if it accomplishes this invention in view of the above problem and 
decodes the coded data of each tile, it aims at mitigating the difference of the image 
quality for every tile. 
[0011] 

[Means for Solving the Problem] In order to attain the object of this invention, the 
image coding equipment of this invention is equipped with the following configurations. 
[0012] Namely, a division means to be image coding equipment which encodes an 
image according to JPEG2000 (ISO/IEC 15444-1) specification, and to divide an 
image into a tile, A conversion means to perform transform processing to each tile 
and to generate a transform coefficient, A coding means to perform coding processing 
to said transform coefficient, and an amount count means of basic signs to calculate 
the amount of basic signs assigned for every tile, An index count means to calculate 
the index which shows the display flatness of an attention tile based on the data of an 
attention tile, According to the index which shows the display flatness of the 
attention tile calculated by said index count means in the amount of basic signs 
assigned to the attention tile calculated by said amount count means of basic signs, 
so that display flatness is large and an allotment may increase It has an amount count 
means of correction signs to make an allotment fluctuate, and the control means 
which controls said coding means based on the amount of allocation codes of the 
attention tile calculated by said amount count means of correction signs. 
[0013] 



[Embodiment of the Invention] With reference to an accompanying drawing, this 
invention is explained to a detail according to a suitable operation gestalt below. 
[0014] The functional configuration of the image coding equipment in this operation 
gestalt is shown in [operation gestalt of ** 1st] drawing 1 . 

[0015] 101 is the tile division section, an input image is divided into the field (tile) of 
predetermined size, and each tile is outputted to the conversion coding section 102. 
[0016] 102 is the conversion coding section, performs transform processing to each 
tile, and generates a transform coefficient. With this operation gestalt, frequency 
conversion is used as this transform processing. In addition, these any are sufficient 
although DCT and discrete wavelet transform are contained in this frequency 
conversion. 

[0017] 103 is quantization and the entropy-code-modulation section, quantizes using 
a predetermined quantization step to the transform coefficient by the conversion 
coding section 102, and performs entropy code modulation to the quantized transform 
coefficient. 

[0018] 104 is the amount control section of signs, supervises the amount of signs of 
the quantization performed in quantization and the entropy-code-modulation section, 
and the coded data generated by the entropy-code-modulation section, and controls 
quantization and the entropy-code-modulation section 1 04 based on this amount of 
signs. It mentions later for details. 

[0019] 105 is the tile display flatness count section, and outputs the display flatness 
which calculated and calculated the display flatness for every tile to the amount 
control section 104 of signs. It mentions later for details. 
[0020] Moreover, the basic configuration of the image coding equipment in this 
operation gestalt is shown in drawing 5 . 

[0021] 501 is CPU, and it performs image coding processing of this operation gestalt 
in which it has the functional configuration shown in drawing 1 while it controls the 
whole image coding equipment using the program and data which were stored in 
RAM502 or ROM503. 

[0022] 502 is RAM, and it is equipped with the work area used in case CPU501 
performs various kinds of processings while it is equipped with the area which stores 
temporarily the program loaded from external storage 504 or the storage drive 509, 
data, etc. 

[0023] 503 is ROM and stores a program, data, etc. which control the whole image 
coding equipment. 

[0024] 504 is external storage, such as a hard disk, and can save a program, data, etc. 
which were loaded from the storage drive 509. Moreover, when the size of a work 
area exceeds allowance of RAM502, the area to have exceeded can be offered as a 
file. 

[0025] 505 and 506 are a keyboard and a mouse and can input various kinds of 
directions to image coding equipment. 



[0026] 507 is a display, is constituted by CRT, the liquid crystal screen, etc. and can 
display various kinds of image information, text, etc. 

[0027] It is a picture input device, and 508 is constituted by the scanner, the digital 
camera, etc., it can use an image as digital data and can input it into image coding 
equipment. In addition, a picture input device includes the interface for connecting 
with image coding equipment. 

[0028] 509 is a storage drive, can read a program, data, etc. in storages, such as CD- 
ROM, DVD-ROM, and a floppy (trademark) disk, and can output them to RAM502 or 
external storage 504. 

[0029] 510 is a bus which connects above-mentioned each part. 

[0030] The processing in the amount control section 104 of signs of the image coding 

equipment of this operation gestalt equipped with the above configuration and the tile 

display flatness count section 105 is hereafter explained to a detail. 

[0031] The amount control section 104 of signs determines the fundamental amount 

of signs assigned for every tile by technique, such as a rate / distortion optimization 

indicated by ISO/IEC FDIS 15444-1. And control which fluctuates the fundamental 

amount of signs to assign for every tile is performed using the information on the 

display flatness for every tile calculated by the tile display flatness count section 17. 

[0032] If it is that the display flatness of Tile i is given by Fi (a tile is so flat that Fi is 

large), the amount Bi of signs actually assigned to Tile i can be obtained by making 

fundamental amount quota Bbase-i of signs for every tile fluctuate according to Fi 

like a degree type. 

[0033] 

Bi=Bbase-ix(1+f (Fi)) 

Function f (x) is a function which increases in monotone to the value of x, for example, 
is f(x) =a (x-b) here. However, a and b are constants and can consider a> 0. In the 
case of the function of this example, the value of a constant a determines the degree 
of the change in the sign allotment Bi to the variation of display flatness Fi, and when 
the value of display flatness Fi is larger than the value of a constant b, f(Fi) >0, i.e., Bi, 
is made to increase, and when the value of Fi is smaller than the value of b, f(Fi) <0, 
i.e., Bi, is decreased. In addition, it is determined that the value of constants a and b 
becomes the amount of signs which a visual improvement effect is acquired and the 
amount of signs as the whole image means. 

[0034] In order that the sign allotment Bi may avoid changing to an extreme value to 
the very big value of x, and the very small value of x although not restricted to the 
function of this example if it is the function which increases in monotone, as for 
function f (x), it is desirable to saturate the value of function f (x) with an upper limit 
or a minimum to such x. 

[0035] Although the inverse number of distribution of each pixel value in Tile i is used 
as display flatness Fi calculated in the tile display flatness count section 105, it is not 
limited to this, and may ask for the absolute value sum of the difference of each pixel 



value in a tile, and the average of a pixel value, and the inverse number may be used, 
moreover — or when each pixel value in a tile is scanned in order, it can ask for total 
of the absolute value of the difference of the 2 pixel value of ******, and the inverse 
number can also be used as display flatness. 

[0036] When the average of Pij (0 <=j<N -1 and N are the number of pixels in Tile i) 
and Pij was made into P' for the pixel value in Tile i and the inverse number of 
distribution of each pixel value in Tile i is used as display flatness Fi, it can ask for 
display flatness Fi according to the following formulas. 
[0037] Fi=N/{(Pi0-P') 2+(Pi1-P') 2, +(Pi(N-1)-P') 2} 

On the other hand, when it asks for the absolute value sum of the difference of each 
pixel value in a tile, and the average of a pixel value and the inverse number is used 
as display flatness Fi, it can ask for display flatness Fi according to the following 
formulas. 

[0038] Fi=N/{|Pi0-P'|+|Pi1-P'|. +|Pi(N-1)-P' |} 

Or when each pixel value in a tile is scanned in order, it asks for total of the absolute 
value of the difference of the pixel value of two ****** and the inverse number is 
used as display flatness Fi, it can ask for display flatness Fi according to the following 
formulas. 

[0039] Fi=N/{|Pi1-Pi0|+|Pi2-Pil|, +|Pi(N-1)-Pi(N-2) |} 

And the amount control section 104 of signs calculates the amount Bi of signs 
actually assigned for every tile based on an above-mentioned formula using the 
display flatness Fi for which it asked as the tile display flatness count section 105 
was a ****. 

[0040] If coding processing is performed to all tiles by the above processing, coded 
data including the coding result of each tile will be generated. Moreover, the header 
containing the parameter used for the quantization step and entropy code modulation 
for every tile is attached to this coded data. 

[0041] By the above explanation, since the image coding equipment and the image 
coding approach in this operation gestalt perform coding in consideration of the 
display flatness for every tile, even if they decode these tiles, they can mitigate the 
difference of the image quality for every tile. 

[0042] The case where wavelet transform is used as frequency conversion processing 
in the [operation gestalt of** 2nd] conversion coding section 101 is explained. Each 
tile will be divided into a subband as shown in drawing 4 if the conversion coding 
section 101 performs wavelet transform for every tile. 

[0043] If display flatness is calculated to LL subband even if it does not calculate 
display flatness to the whole tile since the multiplier of LL subband is equivalent to 
the cutback image of a tile in this drawing, the display flatness of a tile is computable 
by small computational complexity. When the average of LLik (0 <=k<M -1 and M are 
the number of the transform coefficients in LL subband) and LLik was made into LL' 
for the multiplier value of LL subband of Tile i and the inverse number of distribution 



of each transform coefficient in Tile i is specifically used as display flatness Fi, it can 
ask for display flatness Fi according to the following formulas. 
[0044] Fi=M/{(LLiO-LL') 2+(LLi1-LL') 2, +(LLi(M-1)-LL') 2} 

On the other hand, when the absolute value of the difference of the average of each 
transform coefficient in the subband LL and a transform coefficient is calculated and 
the inverse number is used as display flatness Fi, it can ask for display flatness Fi 
according to the following formulas. 
[0045] Fi=M/{|LLi0-LL'|+|LLi1-LL'| and +|l_Li(N-1)-LL' |} 

Or when each transform coefficient value in the subband LL is scanned in order, it 
asks for total of the absolute value of the difference of the transform coefficient 
value of two ****** and the inverse number is used as display flatness Fi, it can ask 
for display flatness Fi according to the following formulas. 
[0046] Fi=N/{|LLi1-LLi0|+|LLi2-LLil|, +|LLi(N-1)-LLi(N-2) |} 
[Effect of the Invention] Even if it decodes the coded data of each tile by this 
invention, the difference of the image quality for every tile is mitigable with the above 
explanation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the functional configuration of the image coding 

equipment in the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing showing the example of processing of tile division. 

[Drawing 3] It is drawing in which carrying out tile division of the input image, and 

showing the functional configuration of the divided conventional image coding 

equipment which encodes for every tile. 

[Drawing 4] It is drawing showing a subband. 

[Drawing 5] It is drawing showing the basic configuration of the image coding 
equipment in the operation gestalt of this invention. 
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[H &m 1 2 ] Ml 3Ji«i+gX8T-(i, BIBS a * -T 
;l/©*r-r *£SK*t— >©¥$«£ ©«#©»tt» 

*©iE»*i9Eaa^'f/u©*saitLTB^* 

CtSWBtf *»«5n OfcB«©B«ff*<b*j£. 

in #b 1 3 ] Hui3ji«i+mi8T'ii, areaa * -r 

J WD*t-* *MC** + > Lfc t * IE. 2 o© 

T-*©B©lB»ffl©8»*#a&* f-©itt»eBlB&S 

teE«©B«lWfb2j7S. 

tureaa^fyu©?-*^ areaa 
*^wca**i*E»©irrs*ci:*»»i:r3B# 
a i 07bB 1 3 ©L^rnfr 1 «icre«©BB^^b* 

ib*3Si 5] BuiBaa^<;u©x— fit, Huieaa 

*W«ir*lll3WI1 071B1 3©^fti^l3SlcEK 

©is^^^ib^jio 

[»*3«16] b«w«wist(*» Mreaa^ 

Olc|BK©B«»^k*aL 

[W3JWS17] Mrc2B*<rji/©aM*F. toreaa 

Bbase- S»f (x) *x©ffllcWLTBWcJilHl 
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UKiKE»*»ft-jtia?w:s Mfa>ia 2 -tMza lt 

»jyaT*«49«B*B = BbaseX (1+f 
(F) ) ZtWtZCtTX&bZZtZWfttTZim 

mi ou:ia«©ii«w*fb*s6. 

[«S)|18] fflE«iE»*»#«tt. x<0**a« 
lottLTf (x) tf±H«lctt»L, x<0<h*ft«ia& 

lt f (x) *mMictt«T*c£*i**fcT*ii* 
[m$g i 9 ] n$£ i o t^s i 8 ©i^rn** i 

E«©B«»^k*£**ffT*7n75A=l- K. 
[MiR3l2 0] B&I1 91CIBK©^P^A=I- K 

[SP^pifflfclH^] 
[000 1] 

[0002] 

[fifjRoaffi] j p e g 2 o o omi^k*a ( i s 

0/1 EC FD I S 1 5 444-1) 0*5(C» Ml 
£Wa v e I e t £&LTfJ^{bf *lS*<b7J5S«s 7 
P y Z^—XO) D C T^f'JfflTS J P EG^-X^'TV 
ff^bSSWtttKLT, E»t£±tfTt>7P-y?0- 

LTWa ve I e t»Mttrc^tf«ttT««tf, * 

MtfHStiTl^*, *01fti:J:y, A7JlH»£f** 
-SlCW a ve letm *»fk?**\ ArtS** 

[0 0 0 3] C«3!>J:3ft*-f >U»WOttafll*H2tC* 
To WBHC«t"TA7JWi2 1 tt*-Ol/#t!W2 4K<fc 
■aTji!ll»»»T*'f;U2 2^-f;l/2 3lC»|iJ*tl, » 

su^-nfc^-r/i/ 22,23 «— o-Joira<bs?ff*te 

#M**lfc*-f JU2 2, 2 3tiA7JiH12 1 i: 
[0 0 0 4] ■3(CA73M*4"ril^MHU #W3itl 

sr. 

[0 0 0 5] 3 0 1 tt*-r/u»tw?» A^iii^^m^ 

ov-rx«*r*«i (*-fiW #sjLfc* 
-rju* 1 ofo«ftff^b» 302 iz&titz, 302 

*frt\ a»«a**fiEi« a^b-i>hpti^k 
S3 0 3ictH*iT*. c<0£&u3»0j*tfjs%tt£& 



CTtHMSl. 3 0 3l*«?fb'iVhPta»fk»3 
0 3T\ *«H»fl»lC»LT«?fl:*fT».\ Xttffift 

0 4 BiwMijwwrs wwc • xv h p triwib* 3 

0 31CJ5^T«?<L XV haeW*fb*ff3WE*t 

r*»*»*isauTfey» «£t**w«wsi;t* 
?<b • x v h p tfw*f k» 303 *fb*j») 
r^o ftiAMfx *»^kx— *<DV'fXtfntim 

[0006] COfiHMimK>¥S& LT, ISO/I 
EC FDIS15444-1CD"Rate cont 
r o I ffleStlfcWWtCfclvr* ff*fb 

X h — V a VKgfWD^SSfcJB^Tfi y , K*tf*/.hi: 

*HMPLTt*«. 
[0 0 0 7] 

[*WJS 5 «?aL«fc3tr*WB U-h/r-rXh— V 
a V»»b<D#Sfc*fll^Tffi»»H»*f?5 C<tBv M 

Uttt* LfrL, AIB©fl!»ttft1tttlcJ:ys ISSMtf 

Ktt. K«*«/MbT*/£tt?tt*©«ftRIH*£ L 

C©HH*H2lC,TxLfcA73ii«2 1 *ffll*TWB 
«. 

[0 0 0 8] S-T'A7Jil#2 1 fcjSVTTffi&iHMWa 
*£<3fc*'f/U2 2. WiT?*L'»M«WI**<d<S 

<btt^«**^B***fc*tt*iST. 
[0009] ISO/IEC FDIS15444-1 

» *«'jwbr * * ? ici?«*ijw««ff btiv * «r /u 2 

2, 4r^iU2 3lCfcK*OffiTKia«»*©E»fl { fi : 
LT, W-W+UHjI 2(i^-</U2 3 iCJt^TUWfc 
ttv A«OSWt»ttl::fiW-*vX*V^*©»»T* 

y . ¥aT4L^ii«««?tt»wwii<*©a«iJc«fc y 
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[0 0 10] *»BttJW±©HIHfc«*TJffi;!f*lfc*i© 

jM5©BB©B*«*r*E£*i«i:T*. 
[00 1 1] 

[■«*»»*-*£»©#«] *BfH©g6t|«£Ji&-r3 
fcfeK, ffl*(«*&H©iHra4HbgB(iKT©BJ£« 

[0 0 12] fftto-S, JPEG2000(IS0/IEC 15444-1) « 
ttfcttoTHBfcffi^brSEBJa^tBB-Tfc-aT, 

«y it*s*»«*, »BBJg«m-ii#aicj: y tt* 

tf**l*BEMSBtfJia.*J:3fc» msb***** 
*«jElWBI+»#a£, 

MEBIEfc *Btt»#BlC <fc y MtetlfcaS * -f ;U© 
»J y ST1W*H:»-5^TfflE»^k#ft*M«|-r «M 

[00 13] 

[»«©*»©»«] WTSfttHBSBJlILT* *£E 

[ooi4] [mi oxtt^n] m 1 ic**t«gntc£ 
tt*B«*^b£B©«B«fiB*is-r. 

[0 0 15] 10 1 tt*-r/U#MW?» AfcBB*mj£ 

©■y-'fx©«« (*-r/w icawu zuMtmm 
^bspi 0 2(caj^-rso 

[0 0 16] 1 0 2lt»HHfti7, **-r/w=»L 

T*»«ra*fri\ bbbbssbet*. z©£&sm 

t lT44[&9gtt?liBttttB»*B^«. 46. £© 
B»»BJftfcttDCT^»»7i-7l^ h£SStfS£ 

[0017] 103 lim^fb • x v h □ tflWfbap?, 

<bXx-> 7*JB^T»¥fc*fTl\ B?<b**lfcB»« 

[0 0 18] 1 o 4tt«F**WJ»as?» B^b • x> h 
□ tf»^b*Tfirt>ti*»?fb, x v h □ ew*fk»jc 
cty^r^^bx-^w^m^iu z<D$m 
bks^tb^ • x> h □ e»^b« 1 o 4 mm 
rs. fMniiBss-rs. 

[0 0 19] 10 5te*f/l/¥i.IJ£ltft8flZ\ sf/i/B 



[0020] $fcs *llfi6JBIglcfctt£Ii«^bgS 

[00 2 1] 501ttCPUT\ RAM50 2-PROM 
*fbBB£f*©M»*fi5£ft^ HI fc/T*Lfc«t&» 

fi8**-r***Jt^»©iW*»*<btta**fTr5. 

[0 0 2 2] 5 0 2l*RAMT\ *WMB«£B5 0 4* 
E«i§<*K7-f75 0 9fr6P- KS*lfc7P75A* 
7 s -^»*-^«Hcttttr*xy7*i|jl4t*K, C 

p u 5 o i ti««i©saa*sesr*iBJEfflL'»*7-f x 

[0023] 5 0 3BROMT, BBfiMHbBBgft© 

[0 0 2 4] 5 0 4tt/\-KT^X^4if<0^aaBB« 
BT\ E«£5ttK5f75 0 9fr5P- KStlfcXP? 

-?X y 7©+M Xtf R A M 5 0 2 V>ff®ZM*.tcm-£ 
[0 0 2 5] 5 0 5, 5 0 6l*+-#-K» ?7AT\ 

**. 

[0 0 2 6] 5 0 7liftT8IT, CRT^BIIHffifc 

y«ia*tiT«j y , *B©B«it«***««4 

£*BST* 

[0 0 2 7] 5 0 8WH«A73SBT% X^tt^ 

/Ux-^tUTBB^bBBlcA^fSCttfT* 

4fc\ BBAASBUB«^b«B^»ffir«» 
©f >*-7i-A£^t»= 
[0 0 2 8] 5 0 9ttB*B#K7f 7T» CD-RO 
M^DVD-ROM, 7PyfcT- (BBAB) TfX* 
4 £©E*MW*frS 7p 75 M^x- * 4 £*«WR 
y» RAM5 0 2*tt»Ett*B5 0 4lcai*rr*Efc 

[0029] 51 ott±a©&s.*K<vttT , *.5. 

[0 0 3 0] U±©WJ$«ff*.3*£ffi&ffi©BBtt« 
ttSB©, SfiWS?10 4, S'f/WififtBaM 
0 5 IcfcttStoglc-o^TJ-XT, ttMtcBHUrs. 

[0 0 3 1] WffiWOn 0 4W\ ffil^tf, I SO/I EC 
FD I S15444-1 ICEK* tlfc U- h /xf * h — > 3 Vfi 

Bfb4f©#J6ic*y» ^-f/u»(csijyaT*s*W4 

1WB*asr*. *LT, 5"r;Wffl»tBBl 7lc 

y£T*S*W4ff*B**'f;l/*fc**T*ffl«*ff 

do 

[0 0 3 2] *-OU i OTBBtfF i T*5 A 6ft* (F 
ft©S*ft&ff9Bgijy ST B b a s e - i **«©* 
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5KF i ltt£Tmmi1tZZtiz*?T* *f /I/ i (E 
[0 0 3 3] 

Bi=Bbase-iX(1 + f(Fi)) 

E C TMttf (x) tt» xOfillcW LT*Wc«ftir *H« 

wj, 

f (x) =a (x-b) tcfcU a, bltfeWt 
7, a>0 

ssf i o»b»K»r«»wja*B i ©**©«£ 

t^*a*6s TffiflEF i©ffitf:£Rb©««fcy*Sl,'*ra 
tts f (F i) >0< TftfeSs B l*JtMS#, F i 

©«tfb©«j:y/j^ii£w\ f (f i) <o, 

*>5, B ftfis £Ra. b©filti. £ 

[0 0 3 4] Htkf (x) ti, JtfHliiflttirSHRTS 
ti». E©fll©HIMcHSftl^ x©« 

«MBs«fcT*c£*»**fctt. c©<fc?&xic*f 

LTlix RCkf (x) ©ffl*±KS/S:ttTIB?tt»*-a- 

[0 0 3 5] *f Jl/¥ffi*lt*»1 0 SlCfit^TW!* 
ftifUF i i LTlix S-T/U i A©&IHSfl©ttf[ 

/n*g©«siii6tt*Miu:**+ > utts ms? 2 m 

[0 0 3 6] *f;l/irt©H*«*P j j (0^j<N 

- 1 s N«*-fii/ i naaixflt) » p i j wmuz 

P' Tfflflf F i <h LT*-OU i rt©&SSfil 

«)«ltOjB»*«t^li*, WTOiWctig-aTTtatF 
i **i&*E 

[0 0 3 7] F i = N/ { (P i o-P') 2 + (P 
i 1 -P') 2 N s + (P | (n _ "I ) -P') 2} 

mm? i t L7, ^/l/AaSBiRfl^WKfl 
0¥^lfil©M»©l6*t'IE?P**46s *©ffl»£flll'>fcJf 

So 

[0038] Fi=N/ { I P i 0-P' I + I P i 1 
-P' U . +1 P i (N-1) -P' I} 
36*1^ ¥ffl*F i <h LTs * •f/UAOSMHttJIi 
tCX*-VVLfct*lC, »S?2 0©B|JlSffl©*©lB» 
<!©*£*[]£*«>. *©a»tt£ffll/>fc*^ ¥i§l£F i ti 
WTCSJCtto T*46* E t 

[00 3 9] F i =N/ { I P i 1 -P i 0 I + I P 

i 2-P i 1 \s s + I P i (N-1) -P 

i (N-2) I} 



tu, SfjUTSflrtmsM os#±ie©ay*d&fc 

¥*fiJ£F i*«^T» ffMMWl 0 4liS*-<;l/S 

[0040] w±©*aaicj:y^TO*-<;i/icJ*LTfl : 

[0 04 1] W±«3!)KWK«fcy» *IUWBttfc£tt*IE 
•ff^fbKIBfttflHW^bSatts **-f 
«**«L/£^b*fT3©Tx CtlSO*'f;l/*tt* 
LT -f /WM>Wl©it«B«- 5 E t tf 

[0042] [» 2 ©HfiSffJIS] 1011c 

fca^icoL^T^-r^o sss»*fb»i o i #*fju 

4Slc?i-7U'y **-r/H*B4(Cw 

[0 0 4 3] mWCfi^TLLtf7/fVK©fl»tt» * 

T¥S«©tffl«UKTfc* L Ltf7/tV K(C»LT 
TSflWDltlHrff «M*l*Htt?* -f (WW 
*»fflT#*. MttWlcti, **frt/ i ©LL^'/O K 
©#RfiI£LL i k (0^k<M-K MBLL^/t 

¥ffl*F i tLTS-r/U i F»3©£S£«3&©tt 
ftOifittfcfll^fc*^ ttT©SKfl£oT¥SKF l« 

[004 4] Fi=M/{(LLj 0 -LL') 2 + 
(LL j i -LL') 2_ + (LL j ( M -1) -L 
L') 2} 

-*» ¥ti)SF i i: LT. W7rf> KL LAOftSStffi 

[0 04 5] Fi=M/{|LLj 0 -LL'| + |L 
L j i-LL' Us + I LL j (N-1) -LL' |} 
SSI^U. ¥iflJtF i <t LTx +J-7V\VKLLrtO§S 

So 

[0046] F i=N/ {| LL j i~LL i 0 I + I 
LL | 2-LL j 1 U , + | L L j ( N -1) "LL 
i (N-2) 1} 

[HE©S*^WB^] 

[0 1 ] %Wtm% i ©H«Sfl58glcfcnt«iifii??^bS 
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[S3] At>m®***>\>ft$iLs KmftW'din 
mu 



[04] K*/T»rHTa5*. 

[05] *5gw<DHJfi^«lcfcit51i«»^(bS»©» 

[02] 



5 
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[05] 

503 
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